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Introduction
There is increasing evidence that sibling bullying, a form of aggression which is carried out repeatedly, adversely affects the mental health of children. We review how and why sibling relationships may influence child development and mental health, what sibling bullying is and how it relates to rivalry and aggression between siblings, and how prevalent sibling bullying is and what family factors are associated with it. Furthermore, the association between sibling and peer bullying will be reviewed and the impact of sibling bullying on mental health outcomes explored. Some general programmes dealing with sibling relationships in families are identified and future directions of research and clinical interventions are discussed. It is argued that sibling bullying is an important factor to consider in children's development in general, and in particular, by health professionals involved with mental health.
Siblings
Worldwide, most children have siblings. In the UK over 85% of adolescents have at least one sibling 1 ; in other regions it is normal for families to have several siblings 2 , with the largest offspring size found in sub-Saharan Africa 3 . There are exceptions, such as the China "One Child Policy (OCP)" which restricted the number of children that urban couples could have to one between 1979 and 2013 when it was relaxed 4 .
Sibling relationships are usually the most enduring relationships in a lifetime [5] [6] [7] and by middle childhood children spend more time interacting with siblings than with parents 8 .
Siblings play an important role in each other's lives as companions, teachers, and caregivers 9 and can significantly contribute to each other's development and adjustment. Siblings may have either a direct (i.e., related to child-sibling interactions) or indirect effect (i.e., related to one child's impact on parents and therefore on siblings) on each other's development 10 .
Positive sibling ties and interactions can facilitate the acquisition of skills that are important in cognitive development 11, 12 , provide emotional support 13 , and buffer siblings from adverse life events 14 , including marital conflicts 15 or poor peer relationships 16 . Furthermore, sibling relationships are independently associated with later adolescent adjustment and well-being, even after controlling for parental and peer influences [17] [18] [19] .
Sibling rivalry
Sibling relationships however are not always harmonious and supportive. Severe sibling jealousy and rivalry have been documented since ancient times, most notably through the story of Cain and Abel (Old Testament, Genesis 4). The term sibling rivalry was coined by child psychiatrist and psychoanalyst D. M. Levy to refer to jealousy of the mother's love 20 .
He used an experimental projective approach with children aged 2-13, where clay dolls were used to represent a baby at the mother's breast and an older child standing next to them.
Children were asked: "And then the brother/sister sees the new baby at the mother's breast.
He/she never saw him before. What does he do?" The young children's responses often involved attacking the baby doll i.e. destroying, biting, tearing or crushing it with his feet 21 .
This was often justified as being a prohibitive parent: "The baby is bad" or "because she was bad. She wanted to hit the baby". "We don't need two babies in one house" [p. 361]. Levy's observations of various populations and tribal societies led him to conclude that sibling rivalry is a universal situation among people regardless of their various cultural forms, arising directly out of biologic behaviour. He concluded that sibling rivalry, the aggressive response to the new baby, is so typical that it is a common feature of family life 22 .
Sibling rivalry stemming from a new-born baby may be conceptualised within Miller's 23 Frustration-Aggression hypothesis, that postulates that the occurrence of aggression always presupposes the existence of frustration. It is easy to see that a first child may be frustrated by the arrival of a new child in the family. Assuming equal care, the 100% attention that the first child once had will be at least halved, while a second child will only ever have had 50% of attention. For a new arrival this will be further reduced to 33% and so on. In the triangle of sibling rivalry, which comprises the sibling, their beloved parent, and their rival sibling, this is shown in the form of initial frustration and later jealousy, a complex social emotion.
Indeed, it has been found that jealousy and related behaviour is linked to persisting poorer sibling relationship quality 24 .
Some cultural variations in the nature and dynamics of sibling relationships have been observed, most notably according to individualistic or collectivistic norms. In collectivistic societies, which place greater focus on group rather than individual goals, siblings spend more time together, and have more hierarchical relationships, with older siblings commanding greater respect, but also taking on the responsibility of providing care for younger siblings 25, 26 . Accordingly, cross-cultural comparisons have found sibling relationships show greater support, companionship, intimacy, and satisfaction in collectivistic or family orientated societies compared to individualistic ones 25, 27-29 .
Sibling Aggression or Sibling Bullying
The lack of an accepted definition, as well as the use of differing terms, such as aggression, violence, abuse, bullying, or rivalry, has been a barrier to research on sibling aggression 1, 7, 30 .
Where possible we focus on sibling bullying, which is a form of aggression between siblings that involves direct or indirect acts, which are performed intentionally, over time, and involve an imbalance of power (see Box 1). It thus excludes infrequent or singular acts of aggression, which may be better described as sibling rivalry, and incidents of extreme violence or sexual abuse, which may be criminal in their nature 7 .
BOX 1. Definition of sibling bullying
Sibling bullying may be defined as "any unwanted aggressive behaviour(s) by a sibling that involves an observed or perceived power imbalance and is repeated multiple times or is highly likely to be repeated; bullying may inflict harm or distress on the targeted sibling including physical, psychological, or social harm. It encompasses two modes of bullying (direct and indirect) as well as four types of bullying (physical, verbal, relational, and damage to property)."
Adapted from CDC uniform definition of peer bullying
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Considering the similarities between children's relationships with siblings and with peers 32, 33 , bullying seems to be the most appropriate term to use for several reasons: Firstly, bullying occurs in settings where individuals do not have a say in which group they want to be in. This is the situation for both children in school classrooms and those at home with their siblings.
In an analogy to experimental studies on social defeat in animals, this may be considered as siblings being "caged" together in the same space 34 , often in the absence of an adult, which leads to familiarity that can breed contempt 35 Considering the conditions (siblings are not chosen friends), repeated use of aggression, an imbalance of power, and the effort to seek access to resources, then this aggression between siblings may be considered as sibling bullying (see Box 1).
BOX 2. Search Strategy
To identify research on the nature and correlates of sibling bullying, systematic searches were carried out using the PsycINFO, PubMED, Web of Knowledge, and Google Scholar databases, using the keyword "sibling" in combination with the terms "bullying", "aggression", "rivalry", "abuse", "violence", and conflict". Searches were limited to peerreviewed studies, published since 1990. Additional hand searches were carried out by checking article reference lists. All search results were screened for relevancy to sibling bullying, yielding a total of 19 studies.
An additional search focusing on intervention programmes was performed using the PsycINFO, PubMED, ScienceDirect, and Google Scholar databases, with the terms "sibling intervention" or "improving sibling relationship" in conjunction with the words "bullying", "aggression", "rivalry", "abuse", "violence", and conflict". After screening for relevancy, the search returned 7 results.
Prevalence
There is surprising paucity of studies on sibling bullying, or even sibling aggression more generally. Systematic searches of online databases show that in the last 25 years, only a small number of studies have predominately focused on bullying behaviour among siblings (N =19; see Box 1). All of these studies fit with the definition provided above, in that they consider physical (e.g. hitting, kicking, pushing,), verbal (name calling, threats), or relational (exclusion, rumour spreading) acts of aggression between siblings, that are used repeatedly over time. Most studies rely on child self-reports, and although some also use parent reports, particularly among younger children, these are likely to be underestimates, as parents are probably unaware of every physical fight between siblings, and may know even less about indirect bullying, as this is not always disclosed to the parents, just as with peer bullying 42 . Table 1 here
As Table 1 shows, studies vary greatly in their approach to measuring sibling bullying, using differing instruments and cut-off points (e.g. ever vs within the last six months), yet despite these differences, all agree that sibling bullying is widespread, and experienced by a large proportion of children and adolescents. When considering any form of involvement, prevalence rates vary from around 15-50% for victimisation by siblings, and 10-40% for perpetrating sibling bullying. This prevalence rate is higher than found for peer bullying, where typically between 5-20% of children are victimised, and 2-20% bully others 50 . Direct comparisons show a higher frequency of sibling than peer bullying 33, 35, 48 .
A unique aspect of sibling bullying is the high prevalence of bully-victims, children who are both victimised by, but also bully their siblings 1, 33, 35 . Most children involved in sibling bullying fall into this category, contrasting distinctly with peer bullying, where children tend to adopt stable victim or bully roles (although these decline with age) 51, 52 , and only a small minority are identified as peer bully-victims 50 . The ability to change between roles in sibling relationships may be evidence of a more fluid power dynamic, whereby siblings use their familiarity to gain an advantage over each other, thus they are less likely to become confined to being only victims or only bullies.
The behaviours involved in sibling bullying closely resemble findings on peer bullying, with most children reporting a range of physical, verbal, or relational behaviours 1, 35, 43, 44 . There are also similarities regarding age and sex variations. As with peer bullying 53, 54 , incidence of sibling victimisation and bullying perpetration shows some decline with age, particularly in physical aggression 1, 6, 49 , and males are more likely to perpetrate acts of sibling aggression, although there are no clear gender differences in regards to victimisation 1, 35, 44, 55 . While these characteristics show individual associations, the sex and age composition of the sibling relationship can have a significant impact on overall rates, with more sibling bullying reported in male-male 30 or older male-younger female sibling dyads 55 .
Overall, the evidence obtained from both national surveys and opportunistic studies in the USA, UK, Italy, Israel and Australia suggest that sibling bullying is the most frequent form of maltreatment, more so than by parents, adult strangers, or peers 5, 45, 56, 57 . As a result, relationships with siblings are likely to be the most aggressive relationships that children will ever encounter during their childhood.
Family Factors associated with Sibling Bullying
As the primary environment in which sibling's interact, household and family characteristics may have some influence on rates of aggression. A handful of studies ( 
Sibling bullying -is there a link to peer bullying?
There are reasons to suggest that interactions within the family, including sibling relationships, may generalise to children's interactions with peers in other contexts, such as Finally, societal norms and culturally held beliefs about how one should behave in particular relationships, such as sibling relationships compared to best friendships, encourage differences and may decrease the likelihood of associations between them 74 . Indeed, the pattern of findings has been inconsistent with no simple 'carry-over' from sibling relationships to friendships 74 . However, is this also true for adverse sibling experiences such as sibling bullying?
Studies that have investigated the relationship between sibling and peer bullying are shown in table 3. Table 3 here
Two studies just looked at sibling victimisation 2, 48 while the others looked at both bullying perpetration and victimisation among siblings 1, 35, 55 . Firstly, all findings support a significant carry over from sibling bullying to involvement in peer bullying. Secondly, where studied, the findings indicate a homotypic (i.e. same role in sibling and peer bullying) carry over across contexts 1 and this may apply more so for boys than girls 55 . However, as reported above, most children involved in sibling bullying get victimised and retaliate (bully/victims).
The two studies that provided statistics investigated just sibling victimisation and perpetration. Not surprisingly both were highly correlated. Clearly more studies are needed but the evidence supports the theory that adverse sibling relationships transfer to similar experiences in peer relationships.
All studies were cross-sectional investigations and do not allow for causal interpretation.
Longitudinal studies are necessary to conclude that sibling bullying is a precursor of peer bullying. One innovative study combined direct observation of sibling directed antisocial behaviour in the family's homes at 3 and 6 years and interaction of unfamiliar peers in an experimental setting 75 . Antisocial behaviour between siblings was observed at home when the children were 3 and 6 years old, and at 6 years they were invited to the laboratory where they were paired with two other unfamiliar children for a triadic play situation. Those young children who showed sustained high antisocial behaviour towards their siblings (3 and 6 years) were more likely to bully or refuse to share or interact with unfamiliar peers. Thus, at least in young children, experiences with siblings are predictive of aggressive behaviour towards unfamiliar peers.
Sibling bullying and emotional and behaviour problems
Considering that sibling bullying is widespread, the crucial question is whether it has any adverse emotional or psychiatric outcomes or is just a phenomenon without consequences. As shown in table 4, there are currently 5 cross-sectional studies and only one prospective study that specifically investigated the relationship between sibling bullying and emotional problems. Four of the five studies found highly raised depression and loneliness scores 35 and more behaviour problems within the clinical range using the Strengths and Difficulties Questionnaire (SDQ) 2, 44 , a reliable and valid screening questionnaire for psychiatric problems in childhood and adolescence 76, 77 or increased mental distress 78 . Three of the studies also reported that a) the associations with behaviour problems were stronger the more severe the sibling victimisation was, i.e. involved both verbal and physical bullying 2 or mental distress was increased the more severe the physical assault 78 ; or b) the odds of behaviour problems were increased up to 14 times if the child was bullied both at home and by peers at school 2, 44 . The effects of sibling and peer victimisation were found to be additive rather than interactive in the US survey 78 . Where investigated, it appears that those who were both victims and bullies (sibling bully/victims) were at higher risk of behaviour problems than those who were only victimised. No increased risk was found for bullies 2 . In contrast, the UK survey of maltreatment found only increased mental distress (reported by the parents) in relation to sibling victimisation in children 0-9 years but not in the self-reports of adolescents or young adults 45 . The two national maltreatment surveys in the USA and the UK revealed two other important findings in multivariate regression analyses. Firstly, the US survey found that sibling bullying independently predicted mental distress as much as child maltreatment and more so than sexual victimisation by adults 78 . Secondly, both US and UK surveys found that peer victimisation had stronger associations with mental distress than maltreatment by adults (see peer bullying in this issue) 47 . Table 4 here
The cross-sectional studies do not allow for the interpretation of the direction of influence. It is possible that children who have emotional or behavioural problems are more likely targets of sibling bullying. A large prospective study of peer and sibling bullying recruited mothers in pregnancy and regular assessments of child and parent mental health and peer bullying were carried out. When the children were 12 years old they completed a detailed questionnaire about sibling bullying and mental health (depression, anxiety diagnoses) and self-harm experiences were assessed at 18 years of age 47 . This study found that after controlling for a range of family factors, pre-existing behaviour, and emotional problems as well as peer bullying, child maltreatment by adults, and domestic violence in the household, sibling bullying uniquely increased the risk of clinical depression and self-harm about twofold (table 4) . Furthermore, a dose-response relationship was found, indicated by a linear trend: with increasing exposure to sibling bullying, the odds of mental health problems in young adulthood increased. Together, this suggests a causal relationship between sibling bullying and subsequent mental health problems.
Balanced sibling relationships
Just as in relationships between friends, it is normal to have occasional conflict and disagreement between siblings. There is some evidence that small amounts of sibling conflict and their resolution may even have some beneficial effects on child development. Balanced sibling relationships, in which children experience both conflict and support, have been associated with the development of better social-emotional skills, including perspective taking, and the ability to understand and talk about emotions 8, [79] [80] [81] . Links have also been found with peer relationship quality, whereby having a balanced sibling relationship, comprising equal amounts of conflict and support/warmth, promotes greater social competence and can lead to better quality friendships with peers 82 . Indeed, occasional conflict in non-dominant sibling relationships has been reported to predict less peer victimisation, which may be explained by children acquiring and practicing conflict management skills at home, and transferring these to the school environment 81, 83 . While it is clear that sibling bullying increases the risk of behavioural and mental health problems, occasional conflict, as part of a balanced, supportive and involved sibling relationship, provides opportunities for constructive conflict resolutions that can also have some positive benefits on children's emotional and social development 8 .
Sibling bullying being "near normative" does not mean it is not harmful
Considering the accumulating evidence of how widespread sibling bullying is and its adverse effects, it is surprising that there is still so little research on it. Some suggest that this can be traced to the general discounting of the frequency and seriousness by those individuals who most aptly could intervene at an early stage. "The age old adage "Kids will be kids" seems to have led to a pervasive belief that aggression and bullying between brothers and sisters is a rite-of passage and thus likely rarely investigated" (p.341) 7 . For example, while the act of being hit or shoved off a chair in the office would lead to alarm and possible police involvement if done by a stranger, the same act may just attract a "come on, stop it now" by some parents at home 33 . Why do we assume that if it is done by a stranger it is harmful but if it is perpetrated repeatedly by a sibling it has no ill effects? Why is there a belief that because it is so frequent it does not need any intervention? Let us consider other frequent conditions where nobody doubts that they require prevention and treatment. The lifetime risk of any fracture has been found to be 53.2% by the age of 50 years among women, and 20.7% at the same age among men 84 . It is frequent and nearly normative to fracture a bone but nobody suggests just because it is frequent it can be left untreated and does no harm! The scars of sibling bullying can include physical injury which is often under reported and recorded 7 but many of the scars are also psychological.
In reaction to a press release and report of our prospective sibling bullying study 47 , the BBC News received so many emails and letters from the public reporting on their experiences of sibling bullying and how it has affected their life that they ran a Magazine story using reader's experiences of sibling bullying (see Box 3 for an example). I stopped speaking to him at home for two years. My parents did very little to stop it.
Christmas was always ruined by it. I was also bullied at school but it wasn't as bad as the bullying at home. I suffered from depression for many years and have experienced workplace bullying and domestic violence. I know it is all connected to my childhood.
Interventions
There are no interventions so far that have been tailored to treat or prevent sibling bullying specifically. However, a number of intervention programmes have been developed which focus on improving sibling relationship quality by fostering socio-emotional competencies, emotion regulation abilities, and interpersonal skills, as well as offering parental guidance on how to intervene and mediate disputes or conflicts between their children. Considering how widespread the problem of sibling bullying is in all types of families, the use of social media and healthy game approaches (e.g. via the internet) that can reach all families may be considered in future prevention or intervention programmes, both for siblings and their parents.
Future Research
The research evidence on sibling bullying, its precursors and consequences, is still weak with just one, as far as we know, prospective study on the consequences of sibling bullying. This needs to be strengthened, and requires funding bodies to hear the voices of those who have been affected by sibling bullying. Firstly, as shown here, there is enough evidence to warrant further investigation of sibling bullying, its precursors and consequences. Secondly, all evidence so far comes from highly developed industrialised countries such as the USA, UK, Italy, Israel or Australia. There is a paucity of research in low and middle income countries and considering cultural differences in sibling relationships, studies among different cultures is required. Thirdly, there is a need to investigate whether reduction of sibling bullying can lead to reduced peer bullying and reduced mental health consequences of children. This requires the development of prevention and intervention programmes specifically against sibling bullying and their evaluation.
Conclusions
Sibling bullying is widespread with up to 40% being targets of sibling aggression every week or several times a week 47 . Sibling bullying, just like peer bullying 63 , is not a problem explained by poverty, poor parent education or single parenting, but is related to parenting quality in all socio-economic strata 1 . Sibling bullying also increases the risk of being involved in peer bullying, with sibling victims more often the target of peer bullying, and sibling bullies more often bullies or bully-victims at school. Sibling bullying is associated with concurrent emotional problems and distress and with diagnoses of depression and increased self-harm in early adulthood. Current evidence suggests that those who are both bullied at home and at school have highly increased emotional problems, likely because they have no safe place and thus no respite from bullying. Where investigated, there is a suggestion that early sibling aggression and bullying is a precursor of adverse relationships with peers 75 . Thus, if one wants to prevent sibling bullying and peer bullying, intervention has to start at home.
TAKE HOME MESSAGE.
While most sibling relationships may involve some rivalry and conflict between siblings, when the conflict results in direct physical or indirect psychological aggression that is repeated with the intent to harm (bullying), then it requires firm and fair intervention by parents or caretakers. Indeed, conflict needs to be solved in an amenable way before it becomes sibling bullying and there is a need for general prevention and early intervention trials and their evaluation. Clinicians should ask routinely about sibling bullying. Children's Loneliness Questionnaire (CLQ)
As most siblings involved in any bullying were bully/victims, all subgroups collapsed into siblings involved in Bullying (N: 150)
 had highly raised scores in overall depression (MDIC).  higher loneliness scores (CLQ)  a significant sibling involvement by peer involvement interaction was found:  those who were bully-victims at school and involved in bullying at home had the highest level of psychopathology  those not involved at home or at school had the lowest psychopathology and loneliness Children who were rated as getting along better were more likely to display taught social skills i.e. children rated by mothers as displaying more warmth: Increased perspective-taking (r=0.47, p<0.05) and increased initiation of sibling play (r=0.37, p<0.10).
Intervention rated as helpful by 70% vs. 30% in control.
